A new item-fit index is proposed that is both a descriptive measure of deviance of single items Wollenberg, 1979Wollenberg, , 1982 
are shown using simulated and real data. In order to summarize the properties of the item-Q index, a distinction has to be made between as a descriptive measure used to compare the fit of two or more items of a test and as a measure used to test the significance of the fit of single items to the Rasch model. As a descriptive measure of deviance, its standardized. It ranges from 0 to 1 with a midpoint of .5, which indicates random response behavior. A 0 value represents the most likely response vector, and a value of 1 the least likely response vector for an item. For descriptive purposes, the index does not require an estimate of the item parameter(s) for the item under consideration but is conditioned on the score distribution of that item.
When using itern-Q to test the significance of the fit of single items, however, the item parameters must be estimated beforehand and are used to derive the sampling distribution. Item-Q is not based on differences between observed and expected response scores; therefore, it does not deal with problems arising from the discrete nature of response scores. Furthermore, it can be applied to any unidimensional Rasch model, such as the dichotomous model, the rating scale model (Andrich, 1978) , the dispersion model (Andrich, 1982) , the partial credit model (Masters, 1982) or the successive interval model (Rost, 1988) .
Measures of Item Fit
Measures of item fit can be divided into three groups of indexes: All three approaches are described briefly and evaluated with regard to how they fit with the assumptions and statistical properties of Rasch models.
The X2 2 Approach
The ~Z approach was proposed by Wright & Panchapakesan (1969) and was discussed by Bock (1972) and van den Wollenberg (1979) . It is primarily used to assess whether the postulated shape of the item response function (IRF) holds for the observed data on a particular item. Persons are grouped using their test scores or trait level estimates ( ~ ). Let ~c~ denote the number of individuals in 0 level or group j(j =1, ..., ,l).
Then the X statistic for item i is defined as:
where oj and e~~ are the observed and expected proportions of correct (1) responses to item i in group j, respectively. Yen (1981) , McKinley & Mills (1985) , and Reise (1990) The Likelihood=Based Approach
The likelihood-based approach was proposed by Levine & Rubin (1979) and Drasgow et al. (1985) for studying person fit. Reise (1990) (Reise, 1990 (Reise, 1990 Item and person parameters also must be estimated for the score residual approach, which was developed primarily within Rasch measurement theory (Rasch, 1980; Wright, 1980 Masters, 1982) , where it may be even more appropriate because the expected score can be compared with more than two observed scores.
The Item-0
The item-Q index has a different rationale. It uses Rasch measurement principles-the item parameter is conditioned out of the item-fit index. Its based on the likelihood of observed response patterns (as is the person-fit approach), but it uses conditional likelihoods (i.e., the likelihood of an item pattern conditional on the item score). Thus, an item-fit index is obtained that, in some sense, is &dquo;parameter free&dquo; with respect to the item parameter. However, for statistical inference with this index an estimate of the item parameter is required.
The item-Q index is derived for the ordinal Rasch model [called the partial credit model by Masters (1982) ], which is a generalization of the dichotomous Rasch model and various ordinal models (Andrich, 1978 (Andrich, , 1982 Rost, 1988) . The model describes the response probability of category x (x = 0, I, ..., m) as a logistic function of ~3~, and item-category parameters aix, which can be interpreted as cumulated threshold parameters gx (Andrich, 1978;  i.e., (x,, =Y~,, and a,~ =0), of order (n;o, n;,, ..., aa;,n) of the P,s, but these are difficult to calculate (see Rost, 1991 for an algorithm). Qi also can be seen as a probabilistic item discrimination index that makes no use of Pearson's correlation coefficient but uses only response frequencies. Qi = 0 indicates perfect item discrimination (high levels with high-scoring responses), whereas 6, = ~ indicates a perfect negative item discrimination (high p levels with low-scoring responses). Q, =.5 indicates independence of the trait and the item. Performance of Q, 8 To investigate the performance of Qi, simulation studies were implemented in which the fit of a single item to the Rasch model or partial credit model was successively deteriorated. The simulation studies first specified an item pattern that had maximum fit to the model (i.e., with a perfect Guttman pattern). Then a certain proportion of (randomly selected) responses (1/10, 2/10,..., 5/10, 10/10) were replaced with random responses that were independent of the person's {3 level. In each step the density of Q, was calculated. Figure 1 shows the results of six different sets of model parameters. 7he fl distributions in Figures la-le were normal. In these cases, the standard deviation &reg;f ~ was arbitrary because it could be cancelled out when computing Q, (see Equation 15 , where a constant factor of p can be reduced). In contrast to the fit statistic Z(QJ (see below) in which the power strongly depends on the variance of 0, a stretching or squeezing of the fi distribution by means of a constant factor is irrelevant for the descriptive measure Q;. In Figure If, The denominator of Q, is the log-likelihood ratio of the Guttman and anti-Guttman patterns (Equation 14) and, hence, is a nornalization factor that is independent of the observed All variation in Qi caused by the data is introduced in the numerator, which is the log-likelihood ratio of the observed and the Guttman pattern. This log-likelihood ratio, is a weighted sum of all person parameters, P. It is known from maximum likelihood theory that the estimate, for each person is asymptotically normally distributed. Assuming that all individuals respond independently, the weighted sum (Equation 16 ) is also asymptotically normally distributed with expectation Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227. May be reproduced with no cost by students and faculty for academic use. Non-academic reproduction requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ Figure 1 Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227. May be reproduced with no cost by students and faculty for academic use. Non-academic reproduction requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ (Kendall & Stuart, 1973, p. (Rost, 1990 (Rost, , 1991 Rost & Georg, 1991) . This latter phenomenon was attributed to the conditions of field research, in which the problem of aberrant response patterns is more serious than under laboratory or school conditions.
The mean Q, values were smaller for the &dquo;scalables&dquo; than for the &dquo;unscalables&dquo; (see Table 3 ). According to the Z(Q,) values for the 10-item solution, Item 6 fit poorly and should be removed from the attitude scale. In fact, this item violated a basic rule of item construction, which is that only one assertion should be addressed at a time (trying to understand parents is one thing, evaluating it as difficult is another).
For 
